(l2)»»ta*ft»?lfc»-3lxT^III**LtcHBlHIB 



(19)lft#filWBf^**H 

(43) SR54H1HB 
2004 ^8 ft 19 B (19.08.2004) 




PCT 



(10) SK*4*IM«# 

WO 2004/070473 Al 



(51) BBM#fr»JS 7 : 
(21) 

(22) BtRUHB: 

(25) BIBttiMCD*B: 

(26) BKtftBHCDsfS: 

(30) ffi^clf T^— 

*$1M2003 -032339 

(71) 



G03F 7/039, C08L 101/00 
PCT/JP2004/001203 
2004 *2fl5B (05.02.2004) 

2003 ^2^10 0 (10.02.2003) JP 
IjUjl/V- (FASL LLC) [US/US]; 94088 *l 'J ? it 

)[,- T — * 4 )i, T*1i<< > K^-T ^915 

California (US). ^7 [ J7>h OJ-tV3tib 
'JSf'V K (CLARIANT INTERNATIONAL LTD.) 



[CH/CH]; CH4132 Uvn~^V 
h ^ — -tZ 6 1 Muttenz(CH). 



1 □— h/\OXva 



(72) 

(75) IBIJJl#/fflliIA(*BfCOl*T(B^: »± ffl- (MU- 
RAKAMI, Kenichi) [JP/JP]; T 9650845 ffi gi^fS 

^mp^Bafflrxniaitt!i6S f as l j apan)*^ 

aft Fukushima (JP). ft^ 4 (SASSA, Suguru) [JP/JP]; 
T9650845 *sA»#*^«imP1BafflTX*ai6 6# 
FASL JAPAN t*3t#art Fukushima (JP). ^Jl| 
tH# (YOSHIKAWA, Katsuhiro) [JP/JP]; T 437 1496 SI 

> ifcjC#art Shizuoka (JP). MJH 31 A (NISHIKAWA, 
Masato) [JP/JP]; T 4371496 SIH tt^ffiSP^KBl^F^ 
3810^77 [ J7>h $/-V/Ot*5t#art Shizuoka 



(54) Title: RADIATION -SENSITIVE RESIN COMPOSITION, PROCESS FOR PRODUCING THE SAME AND PROCESS FOR 
PRODUCING SEMICONDUCTOR DEVICE THEREWITH 

(54) AttttttttttNIBflBjftttU *<D«Jfta3ti;fC-t*t*ffl^fc*»(*««(D«Jft*a 



'/////////////////A 



(a) 




4a 



V//////A , YZZZZZZZ, 




4a 



(c) 



K<<<<<<<< 




i 








i 



(57) Abstract: A chemical amplification type 
radiation-sensitive resin composition comprising 
at least a base resin [1] composed of an alkali 
soluble resin or an alkali insoluble or alkali hardly 
soluble resin protected by an acid dissociable 
protective group wherein the content of ultrahigh 
molecular weight components whose weight 
average molecular weight in terms of polystyrene 
as measured by gel permeation chromatography 
according to multiangular light scattering is 
1000 thousand or greater is 1 ppm or less, a 
photoacid generator [2] capable of generating 
an acid upon exposure to radiation and a solvent 
[3]. This radiation-sensitive resin composition 
is applied onto work object (2) by coating so 
as to form photoresist layer (3), and subjected 
to exposure and development so as to form 0.2 
fl m or less fine resist pattern (4). Thereafter, 
dry etching is performed so as to effect pattering 
for semiconductor device gate electrode, hole 
configuration, channel configuration, etc. In this 
manner, patterning with minimized occurrence 
of pattern defects such as microbridge can be 
realized. 
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ABSTRACTED-PUB-NO: WO 2004070473 A1 
BASIC-ABSTRACT: 

NOVELTY - A chemically-amplified-type radiation sensitive resin composition 
contains base resin, photo-acid generator, and solvent. The base resin is an 
alkali soluble or alkali insoluble or partially soluble resin protected by acid 
dissociative protecting group. The amount of ultra high molecular weight 
component of preset weight average molecular weight in the resin component 
is 0.2 ppm or less. 

DESCRIPTION - The chemically-amplified-type radiation sensitive resin 
composition contains base resin, photo-acid generator which generates acid 
by irradiation, and solvent. The base resin is an alkali soluble resin or alkali 
insoluble or partially soluble resin protected by acid dissociative protecting 
group. The amount of ultra high molecular weight component of weight 
average molecular weight, by polystyrene conversion measured by gel 
permeation chromatography according to polygon light scattering method, of 
1 million or more in the resin protected by acid dissociative protecting group is 
0.2 ppm or less. INDEPENDENT CLAIMS are also included for the following: 

(1) manufacture of the chemically-amplified-type radiation sensitive resin 
composition, which involves removing the ultra high molecular weight 
component; and 
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(2) manufacture of semiconductor device. The chemically amplified type 
radiation sensitive resin composition is applied on processed material (2) to 
form a photoresist film (3). The photoresist film is processed to favorable 
shape. The processed material is etched by using the obtained resist pattern 
(4a) as mask, to manufacture the semiconductor device. 

USE - For manufacture of semiconductor device (claimed) and wiring. 

ADVANTAGE - The chemically-amplified-type radiation sensitive resin 
composition provides semiconductor device with reduced defects, improved 
sensitivity, high resolution, and excellent pattern shape. 

DESCRIPTION OF DRAWING(S) - The figure shows the outline sectional 
drawing illustrating formation of concave pattern using the chemically- 
amplified-type radiation sensitive resin composition. 

semiconductor substrate (1) 

processed material (2) 

photoresist film (3) 

resist mask (4) 

groove-shaped pattern (4a) 

EQUIVALENT-ABSTRACTS: 

POLYMERS 

Preferred Composition: The amount of the high molecular weight component 
of weight average molecular weight of 1 million or more in the base resin 
before protecting by acid dissociative protective group is 1 ppm or less. 

Triphenyl sulfonyl triflate (in g) (0.567), biscyclo hexylsulfonyl diisomethane 

(3) , propylene-glycol-monomethyl ether acetate solution (7.9) of triphenyl 
sulfonium acetate, dicyclohexyl methylamine (0.04), N,N-dimethyl acetamide 

(4) , and Megaface (affinity-improvement agent) (0.06) were mixed to obtain 
radiation sensitive resin composition. The amount of ultra high molecular 
weight component was 0.2 ppm. The obtained resin composition was applied 
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on a polysilicon wafer (semiconductor substrate) and dried at 90degreesC for 
90 seconds to form a photoresist film of 0.45 mum thickness. A water-soluble 
organic film of 44 nm was formed on the photoresist film. The resist film was 
selectively exposed to 248.4 nm krypton fluoride excimer laser light, bake 
processed at 120degreesC for 90 seconds and subjected to image 
development process to form trench pattern without defects. 

CHOSEN-DRAWING: Dwg.1/4 

TITLE-TERMS: CHEMICAL AMPLIFY TYPE RADIATE SENSITIVE 

RESIN COMPOSITION MANUFACTURE 
SEMICONDUCTOR DEVICE CONTAIN SPECIFIC 
BASE PHOTO ACID GENERATOR SOLVENT 
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